The main aim of this study was to assess the trends in hydrogenated vegetable oil (HVO) consumption and some related factors among northern Iranian families from 2006 to 2010.
Prevention of cardiovascular disease (CVD) is a health priority world wide. 1 Genetics, physical activity, and food intake are well-known risk factors in the development of CVD. 2 It is notable that higher intake of trans fatty acids has been documented to increase the risk of CVD, 3 type 2 diabetes, 4 and metabolic syndrome. 5 Hydrogenated vegetable oil (HVO), a rich source of saturated fatty acids (average, 14 g/1000 kcal) and trans fatty acids (23% to 36%), are used extensively by Iranian fam-ilies 6 -twice the amount used than in some developed countries. 7 Previous investigators have reported a decreased use of saturated fatty acids and an intention to raise the intake of polyunsaturated fatty acids in developed countries. 8, 9 The ability to modify eating behavior, however, is not the same in all societies 10 ; it may be related to food production 11 and lifestyle. 12 Currently, 1.6 million people reside in the Golestan province of northern Iran, southeast of the Caspian sea. In this region, approximately 66% of the population is 15 to 65 years old, with 44% and 56% living in urban and rural areas, respectively. 13 Many ethnic groups live in this area, including Fars-native, Turkman, and Sisstani; agriculture is the primary source of employment in villages. With the high use of HVOs by Iranian families, information is needed to design early intervention and prevention strategies to decrease the risk for CVD. The purpose of this study was to assess the trend in HVO consumption along with 
Methods
A cross-sectional, population-based study was conducted with 6497 individuals, 15 to 65 years old, who were chosen by a multistage cluster random sampling in 5 separate stages in 11 towns in Golestan province. With an almost 50% prevalence rate, a confidence level of 95%, and a maximum marginal error of about 0.04, an estimated sample size was calculated as at least 600 subjects in each year. For more efficiency the sample size was increased 1000 subjects. In the first stage (2006) the study recruited 2500 participants in a Comprehensive Non-Communicable Disease Survey. One stage was established each year: 2500 participants in 2006, 1000 participants in 2007, 999 participants in 2008, 998 participants in 2009, and 1000 participants in 2010 in urban and rural areas. Among 11 towns in the area studied, 325 clusters were randomly selected with equal size of 20 subjects. In the beginning, the clusters were chosen randomly using a systematic sampling technique by postal code in urban areas and using family codes from primary health centers in rural areas. In the second stage, in each cluster we selected 10 men and 10 women, rotating from the right to the left of the cluster. The distribution of clusters in each town depended on their population size. All family members 15 to 65 years old living in a household were included in our study.
Trained staff administered the multidimensional questionnaire that contained demographic characteristics including residential area, sex, age, ethnicity, educational level, economic status, and type of cooking oil used in the home. Ethnicity, educational levels, and economic status were estimated in only 3 stages. The edible oils used for daily cooking were defined as oil consumption and they were classified in 3 groups: (1) HVO, (2) non-HVO, and (3) other edible oils, including animal oils, butter, and margarine.
The ethnicity variable included 3 types: (1) Farsnative (recognized with the same name in society and they are the natural inhabitants of the area); (2) Turkman (called a pure race because intermarriage between them and other ethnic groups were rare); and (3) Sisstani (residents in the area study who immigrated from Sisstan and Baluchestan prov-inces in eastern Iran about half a century ago). Economic status with regard to the Iranian socioeconomic situation, was categorized based on 6 facilities items: a separate freezer, separate kitchen, vacuum cleaner, computer, separate bathroom, and washing machine, with an equal score given for each of them. The economic status variable was scored as follows: poor, Յ2; intermediate, 3 or 4; and good, Ն5. Educational level was classified as 4 groups: uneducated (unable to read or write), 1 to 6 years of schooling, 7 to 12 years of schooling, and college.
After collecting data over 5 years and merging them into one file, SPSS software version 16.0 (IBM, Chicago, IL) was used for statistical analysis. Cochran's test, a 2 test, and logistic regression were used to compare the groups, and statistical significance was defined as P Ͻ .05. This study was approved by an ethical research committee and consent was received from all subjects.
Results
Slightly more than half (55.1%) of the sample were Fars-native; 30.8% were Turkman, and 14.1% were Sisstanish ethnic groups. The sample was evenly distributed by sex and area of residence. The 29.5% during the 5-year period, with a mean decrease of 5.9% each year (P Ͻ .05). On average, the HVO consumption in urban areas (63.8%) was significantly lower than in rural areas (82.0%) (P Ͻ .001). Overall, over the 5-year period, people in urban and rural areas tended to decrease HVO consumption ( Table 2) . When comparing the 3 ethnic groups, the Farsnative families (60.5%) had the lowest and Sisstani families (74.7%) had the highest consumption of HVOs (P Ͻ .001). HVO consumption was inversely associated with educational level (P ϭ .001). The majority of uneducated subjects (91.1%) tended to consume HVO, whereas only 63.9% of college-educated subjects consumed did so. There was a significant disparity in HVO consumption in 3 economic conditions (P ϭ .001). Compared with good economic level (62.0%), low-income families preferred to use HVOs as their edible oil (86.7%). Overall, more than half of families in the north of Iran were consuming HVOs ( Table 3) .
Multiple logistic regression was used to identify variables that contributed to HVO consumption. Estimated odds ratios were 2.59 (95% confidence interval [CI], 2.31-2.90) in rural areas compared with urban areas; 3.99 (95% CI, 3.13-5.10) for poor economic level compared with good economic level; 5.75 (95% CI, 4.10 -8.17) for uneducated people compared with college-educated people; and 3.34 (95% CI, 2.51-4.45) for Sisstanish ethnic group compared with Fars-native ethnic group; sex was not significantly related to HVO consumption ( Table 4 ). The use of 3 types of edible oil during the 5-year study period was not completely the same. Despite the downward trend of HVO consumption, there was an upward trend in the use of non-HVOs (Figure 1 ).
Discussion
This study estimated the trend in HVO consumption over 5 years (2006 to 2010) in families in northern Iran. Compared with 2006, the consumption of HVO decreased 29.5% in 2010, whereas at least half of families in northern Iran used HVO as an edible oil. Studies about edible oils are scarce in Iran. In Semnan (a province in central Iran), HVO consumption decreased from 56.4% to 36.8% following an intervention and education program. 14 The report of Comprehensive Studies of Household Food Stuff Consumption Patterns estimated that consumption of HVO and non-HVOs by Iranian families are 50.4% and 3.5%, respectively. 15 The trend of saturated fatty acids in daily food is declining in some areas in worldwide. 8,16 -20 In the United States, a downward trend in the consumption of trans fatty acids was seen, decreasing from 3% (1980 to 1982) to 2.2% (1995 to 1997) 21 ; in the Netherlands, the average of total daily energy intake declined from 4.3% to 1.9% over 10 years. 22 This study suggests that although HVO consumption decreased significantly in northern Iran, it remains a health problem.
We observed that uneducated, low income, and living in rural areas are associated with high intake of HVO. An educational intervention modified food behaviors 14 more successfully among Iranian women with higher education. 23 Others have reported an association between sociodemographic factors and food behaviors. 24, 25 The strong relationship between educational level 26 and CVD control rates 27, 28 also has been previously reported. In agreement with these studies, promotion of socioeconomic status and educational level positively changed food behavior, with declining HVO con- sumption among families in northern Iran. HVO is less expensive than other edible oils in Iran, which likely accounts for its greater consumption among low-income families. We found differences in HVO consumption among 3 ethnic groups, and it was greater in Sisstanish families than other ethnic groups. Previous studies in northern Iran 29, 30 reported low socioeconomic criteria and poor nutrition in the Sisstanish ethnic group. Others have shown differences in edible oil consumption among other ethnic groups. 9, 31, 32 Human nutrition is multifaceted, culturally based, and influenced by education, income, geographical environment, religion, and habits. Iran is a developing country in a transitional nutrition phase. 33 In Iran, edible oil production has been directly promoted by the government as a priority goal, and it is necessary to establish a national strategic plan to reduce HVO production.
Our study demonstrated a downward trend in HVO consumption over a 5-year period. Educational level and economic status are associated with high HVO consumption. Educational level, socioeconomic condition, and health awareness are all increasing in Iran; therefore, we expect to see a further reduction in HVO consumption in the future.
A limitation of the study is that we did not evaluate the influence of many sociodemographic factors on HVO consumption, including religion, equal access to types of oil, and intake of other fat content. Other limitations include not having an intervention to change the cooking oil during the 5 years studied and not having an exact classification for economic status.
Conclusion
Although HVO consumption declined during the past years, its use is common in half of families in northern Iran. Illiteracy and poverty are risk factors for high HVO consumption. There is a need for health education about the role of saturated fatty acids in CVD, targeting less educated and poor families in particular, especially those in the Sisstanish ethnic group. 
